The discovery that certain cells of the body are capable of giving off bactericidal substances has given rise to the hope that eventually cellular derivatives may prove of therapeutic value. It has been conceived, for example, that an efficient antiseptic may thus be obtained, which can be safely injected into body cavities and tissue spaces.
The bactericidal properties of many cellular products I have therefore been studied, particularly those of leucocytic products. 2 The leucocytic bacteriolysin has usually been tested, either dissolved in distilled water, in physiological saline, or in culture media. From observations in a previous paper," I was led to test its properties when placed under conditions more nearly approaching those in the animal body. Its action was therefore tested when mixed with various normal and pathological body fluids and tissue derivatives.
The influence of a number of foreign substances on this bacteriolysin has already been studied. O f particular interest in the present connection is the observation of Pettersson, 4 that the bactericidal power is diminished in the presence of certain colloids. Pettersson 5 and others have shown that the leucocytic and the serum bacteriolysins are distinct substances. Kling and others, however, have observed an activation of an inactive leucocytic extract by the addi-tion of serum. Weil, Schneider, and others have described the opposite effect, a diminution in bacteriolysis, as a result of serum addition. 6 Schattenfroh 7 found that the bactericidal power of an extract of rabbit leucocytes is independent of its salt content. Schneider s found that the addition of alkali diminishes the bactericidal power of the same extract.
MATERIAL AND TECHNIQUE.
The bacteriolysin studied in the present paper was obtained from horse leucocytes, according to the technique described in the previous communication. This extract had been heated to 57 ° C. for thirty minutes, had been dialyzed free from diffusible products, and then evaporated to dryness in vacuo at 45 ° C. It was tested after having been stored in a vacuum at 4 ° C. for about six months. The tests were made at room temperature.
EFFECTS OF SERUM ON THE BACTERIOLYSIN.
Inactive Serum.--The addition of a trace of inactive 9 homologous or foreign serum to an amour~t of leucocytic extract barely sufficient 
Effect of Inactive Serum on the Bacteriolysin,
The fluids to be tested were made up to equal volumes (I c.c.) by the addition of ~ physiological saline solution (O.22 9 Serum was usually inactivated, either by heating it to 57 ° C. for 30 rain., or by allowing it to stand at room temperature till its bactericidal properties had disappeared.
for complete sterilization usually increases slightly the rapidity and the completeness of its bacteriolytic action (table I) . It is possible that a more pronounced phenomenon of this nature is the phenomenon described by Kling and others as an activation of the extract.
The addition of larger amounts of inactive serum invariably leads to a more or less complete inhibition of the bactericidal properties (table II) . Sera differ considerably in the amoun~t of this antibactericidal action, rabbit serum, for example, having approximately four times the antibactericidal power of horse serum. 
Effect of Inactive Serum on the Bacteriolysin.
The tests were made as in Cerebrospinal fluid was selected as the easiest obtainable normal tissue fluid. The addition of cerebrospinal fluid to leucocytic extract produces nearly as great an inhibition or destruction of its bacteriolytic properties as the addition of serum itself (table IV), 
EFFECTS OF PATHOLOGICAL FLUIDS ON THE BACTERIOLYSIN.
Pathological Effusion.--The action of a pathological effusion is also practically the same as that of serum (table V) . 
Effect of Pathological Effusion on the Bacteriolysin.
The effusion here tested was obtained by injecting aleuronat into the pleural cavity of a dog. The resulting pleural exudate was aspirated, twenty-four hours later, was centrifuged free from cellular elements, and then inactivated by heating it to 57 ° C., for twenty minutes. Tests of its antibactericidal action were made as in 
Effect of Autolytic Products on the Bacteriolysin.
The kidney of a dog was removed with aseptic precautions, ground up in sterile sand, and the resulting finely divided tissue was washed three times by centrifugation with physiological saline solution. The serum-free tissue fragments were now suspended in three volumes of ~ physiological saline solution, and the resulting suspension was incubated over night. The suspension was then freed from tissue fragments by centrifugation and its antibactericidal powers were tested. Test organism, B. typhosus. Test fluids con.tained 0.22 per cent. sodium chloride. A similar antibactericidal action was obtained with the autolytic products of liver, spleen, and heart muscle. tion of tissues. None of the autolytic products thus far obtained have been in themselves bactericidal. A number of them have had the power of inhibiting bacterial multiplication, the property studied by ConradiJ ° Of particular interest are the effects of products obtained by the prolonged autolysis of leucocytes themselves. On prolonged autolysis, both homologous leucocytes and foreign leucocytes give off strongly antibactericidal substances (table VII). The formation or liberation of these antibacterieidal leucocytic products undoubtedly explains the fact, noted in the previous paper, that, in order to obtain an active leucocytie extract, the extraction process must be interrupted at a certain stage. Too prolonged an extraction usually gives an inactive extract. 
Effect of the Products of the Prolonged Autolysis of Leucocytes on the
Bacteriolysin.
Horse leucocytes were extracted at 37 ° C. for two hours in ~ physiological saline solution, and were then freed from the supernatant fluid by centrifugation. The partially extracted leucocytes were now suspended in three volumes of physiological saline solution and the autolysis was allowed to continue at 37 ° C. over night. The resulting autolytic products were then freed from cellular elements and tested for their antibactericidal action. Test organism, B. typhosus. produce a given decrease in its bactericidal power is indicated in table VIII.
From this table it is seen that the amount of serum necessary to produce a given change in the bactericidal power increases with the amount of the bacteriolysin tested. Rate.--The neutralization, destruction, or binding of the bactericidal substance takes place instantaneously on the addition of the serum or body fluid. The reaction differs in this particular from a number of serum reactions, which require a certain length of time before becoming complete. Duplicate mixtures o4 serum and bacteriolysin tested immediately and after standing for various lengths of time show, within the limits of the experimental erro.r, the same bactericidal powers.
ANTIBACTERICIDAL ACTION ANALYZED.
_An effort was made to determine which of the components of serum and body fluids are responsible for the antibactericidal action.
Serum Colloids.--Serum col'loids were obtained by dialyzing serum free from diffusible products. The precipitated globulins were put in solu, tion by the addition of a minimum known amount of sodium chloride, and in testing the antibactericidal action the same amount of sodium chloride was used in all parallel and control tubes. The results of the analysis are shown in table IX. From this table i.t appears that about half the antibactericidal action of serum is due to the serum colloids. 
Influence of Ringer Solution on the Bacteriolysin.
Equal amounts of the bacteriolysin were dissolved in distilled water, half strength Ringer solution, and full strength Ringer solution, and then tested for their bactericidal power. The Ringer solution used in these tests had the follow- Sodium Chloride.--It was pointed out in the previous paper that sodium chloride is antibactericidal for leucocy-tic extract. 12 Its antibactericidal action, however, is distinctly less than that of 11 For analyses of normal and pathological cerebrospinal fluids, see Mott, F.
W., Lancet, I9IO, ii, I, 79. 12 The fact that an extract of horse leucocytes is decreased in its bactericidal power by the addition of sodium chloride does not agree with Schattenfroh's original observation (loc. cir.) that the action of the leucocytic bacteriolysin is independent of the sal,t content of the fluid tested. Schattenfroh's observation is of considerable importance, because it was cited as evidence that the leucocyti¢ bacteriolysin and the serum bacteriolysin are two distinct substances, the bactericidal properties of serum being influenced by variations in its salt content.
The fact that an extract from horse leucocytes changes its bactericidal power on altering the amount of sodium chloride it contains does not, however, furnish evidence of the identity of the serum and leucocytic bacteriolysins. The serum bacteriolysin is active in the presence of sodium chloride, but inactive in distilled water. The leucocytic bacteriolysln is active in distilled water, but almost Ringer solution (table XII) . The amibactericidal action of sodium chloride is not due to a destruction or permanent injury of the bacteriolysin, since on removing the sodium chloride by dialysis the bactericidal power is restored quantitatively. 
Comparative Antibactericidal Action of Physiological Saline Solution and
Ringer Solution.
Equal amounts of the bacteriolysin were dissolved in distilled water, physiological saline solution (0.9 per cent. sodium chloride), and Ringer solution, and then tested for their bactericidal power. Test organism, B. typhosus. Alkalies.--T,he addition of alkali to the bacteriolysin causes a Tapid decrease in its bactericidal power (table XIII) . The bacteriolytic action, for example, is nearly completely abolished in the 
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inactive in the presence of sodium chloride. The observation therefore tends to strengthen Schattenfroh's conclusion that the two lysins are distinct. It is probable that the differences in the results are due to differences in the methods of preparing the leucocytic extracts.
presence of o.oo 3 per cent. sodium hydrate. A similar, though possibly slightly less pronounced inhibition is produced by sodium carbonate. The antibactericidal action of alkalies is not due to a destruction or permanent injury of the bactericidal agent, since on neutralizing an inactive mixture of bacteriolysin and alkali the bactericidal power is restored quantitatively.
Acids.--T.he determin,a, tion of the effects of acids on the bacteriolysin is limited by the toxicity of most acids. Hydrochloric acid, within the limits of its toxicity, apparently has no effect. The range of the test is somewhat greater with acetic acid (table XIV), but within the limits of the experimental error, acetic acid also is without a distinct action on the leucocytic bacteriolysin. Boric acid is less toxic for bacteria than acetic acid, and can be tested in much higher concentrations (table XV) . When added to leucocytic extract in small amounts, boric acid also is without any distinct action on bacteriolysis. It is only when the amount reaches 0.2 per cent. that a slight slowing in the rate of the bacteriolysis is observed. It is questionable, however, whether this is really due to acid action, or may not result from the necessary changes in osmotic condition. With 1.25 per cent. boric acid, bacteriolysis is distinctly reduced. Quantitative Relations.--The relative amount of the destruction or inhibition of bacteriolysis that is due to each of the above components has not been determined. With serum, however, it is probable that about half the antibactericidal action is due to the serum colloids, about a quarter to the neutral diffusible products, and a quarter to the diffusible alkalies.
The manner in which the various substances above enumerated antagonize or overcome the bactericidal action has not been determined. Two methods are theoretically possible. First, the antibactericidal substances may enter into a direct chemical relation with the bacteriolysin, with the formation of non-bactericidal combination products or split products. Or second, the antibactericidaI substance may enter into direct chemical relation with the bacteria, making them in some way insusceptible to the action of the bacteriolysin. This second method might conceivably be somewhat similar to the antagonistic salt actions studied by Loeb 13 and his co-workers, in which one chemical substance so alters the permeability of the limiting cell membrane as to prevent the entrance into the cell of the toxic agent. It is quite possible, and even probable, Loeb, J., The Dynamics of Living Matter, New York, 19o6, 70. that the antagonistic action of any one of the antibactericidal body fluids is a combination of a direct action of certain components on the bacteriolysin and of other components on the bacteria.
METHODS
TO PREVENT THE ANTIBACTERICIDAL ACTION.
Quantity.--An attempt was made to devise a method to overcome or prevent the antibactericidal action of serum and body fluids. The first method that suggested itself was to exhaust the antibactericidal power of the inhibiting fluid by increasing the amount of bacteriolysin added to it. It is possible, under certain conditions, to overcome the antibactericidal action of sodium chloride by this means (table   XVI) . Attempts to overcome the antibactericidal action of cerebrospinal fluid (table XVIII) , of pathological transudates, and of serum by this means, however, have thus far been unsucces.sful. Apparently no amount of leucocytic bacter.iolysin added to these fluids, when tested in their full concentration, is able to exhaust their antibactericidal capacity. If the fluids, however, are diluted, their action is more nearly that of Ringer solution. 
